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J&ﬁ 1. Al\devicCe for retaining a prosthesis in a body
Z%}‘ passage compriging an annular, resilientielement with an
undeformed diamgter greater than the diameter of said body
passage.

2. The d
resilient element

of claim 1 wherein said annular

as a circular cross-section when

undeformed.
dy& 3. The devic f ¢laim 14inc1uding a tubular graft
2 attached to said eleme
4, The device o laim 1 wherein said element is

o 2 formed by wrapping a plura of windings of wire around a
b
5 3 common core and connecting/¥aid windings together.
i \
;; b 1 5. The deviceq of claim¢4'wherein said wire is
e
B 2 formed of a superelastilc phase nickel-titanium alloy.
= WM/
. Ci/& ‘6. The device ¢f clai y1including a pair of

¢gnnected by a tubular graft.

-
clazguiﬁggﬁluding a tubular

g; 2 elements, said elements
&

7. The device
graft, said element bein
tubular graft, said tubu

onflect® to one end of said
lax graft having a first diameter
to said element and a second
diameter spaced away from said element, said first diameter

1
2
3
4 proximate to said connectio
5
6 being greater than said seco

d diameter.

8. The device of cl
formed from fabric.

im 7 wherein said graft is
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{f%dﬁr- 9. The deVice\of claim 7 wherein said element is
2/ connected to a fabric ggaft at only one end of said fabric

graft. KZK/

10. The device claim 1 wherein said element is

N
N

situated inside a body passage in a C-shaped deformed
configuration, folded about a diametric axis of said

LT VS B S

element.

éli 11. The device)\ of claiéf?ﬁfEZluding a bifurcated
2
3
4
5
6
7
8

A

graft connected to said\glement, said bifurcated graft

including a first tubylap section connected to said element
and a pair of tubular idns connected to said first
tubular section, each of said pair of tubular sections
having free ends, and annular resilient deformable elements
connected to said free ends\ of said pair of tubular

sections.

~12. A prosthesis for insertion into a body passage
comprising an annular resil'en'/-pring element and a
flexible, tubular graft att3iclhiedto said element, said
element having an undeformed, diameter greater than the

diameter of said graft.

13. The prosthesis of claim 12 wherein said -epring
element has a circuliar cross-section when undeformed, and

said element is formeg§ b plurality of circularly oriented

wire strands formed of\ a ilient metal, said graft having

a pair of opposed free ‘endg¥ said spring element attached to

3
4
5
6

one of said free ends of\ said graft.

- 22 -
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14. The\prosthesis of claim 12 wherein said graft
has a pair of opposed free ends, said element connected to
one of said free\ends, the region of said graft proximate to
said element havipng a diameter greater than the diameter of
the portion of said graft spaced from that element.

15. The prqQsthesis of claim 12 wherein said element
is attached to one of two opposed free ends of said graft,
said graft having a

eater diameter on the end connected to
said spring element than on said end spaced from said
element, said graft tapering in diameter from said end
connected to said elemelt to a reduced diameter and having a
relatively constant diameter over a portion of the remainder
of the graft.

16. The prosthesis of cl 712 wherein said graft .

osed free endsz ég?§£%§4~r

1d free ends.

is tubular and includes a pair (@f
elements being attached to each

17\ The Prosthesis &f claim 12 wherein said graft

is formed of \fabric.

18. The prosthesi im 12 _wherein said graft
includes a pair of opposed’

attached to only one of sai s of said graft.

for receivi

20.

includes an intern

rosthésis of claim 19 wherein said device
passage for releasably receiving said
wire.
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21. A vascilhr prosthesis for repairing a diseased

irTst vessel comprising: #kM&JZ;JGZZ%ﬁ
a folded, resilien%, annular rimg having a

first pair of loops extending in one direction, and a second

pair of loops extending\ in the opposite direction, said

first and second pairs 4f loops connected together, and
a tubular graft connected to said ring, said
graft arranged to extend aglong the length of said first

4
5
6
7
8
9

vessel, said first pair of\ loops arranged to extend at least
10 partially past the point where a second vessel intersects

11 said first vessel, one of said second pair of loops defining
12 an opening to permiﬁ communigation between said first and

13 second vessels, at least partjally past said prosthesis.

22. The prosthesis of claim 21, said second pair of

)

g, T,

loops are arranged to avoid occlusion of the renal arteries
when said prosthesis is positioned in the abdominal aorta.

iy

23. The prosthesi gﬁ;jﬂaim 21, wherein said
tubular graft has a diamet eéss than the undeformed

Mgt Hars$? Hiams Haad Mt Yacd

A o

i)

diameter of said annular ripng.

ﬁa%%%éél; 24. . The prosthesis of claj
égﬁgqis formed by a plur

annufar,

21, wherein said

ity of strands of

B

2
3 resjlient wire having a substant/ially common central axis.

1 /77 25. The prosthesig of claim 24 wherein said ring is
2 circular in cross-sectiof when undeformed.

1 26. The prosthesis/gf claim 21 wherein said tubular

j) 2 graft has a pair of oppo 2e ends, annularjﬂggggsbeing

3 connected to each of sai#free ends.




T T

B o o)

iton

3 Kot ué-x..m Nett BuadP Hions Mot Harsdt Rt

N
M e
® 90U e WwN R

T,
!

3 Thow
rase ettt

it

27. The prdsthesis

graft has a pair of free end

connected to only one of saji¥free ends.

28. The prosthesis of clainlélhincluding a device

for axially receiving a guide wire, said device adapted to

telescopically and releasably receive said guide wire.

égﬂe 29. An apparatys for securing a prosthesis to an

e 7

nternal surface of a bgdy passage comprising:

deformable annular ring;
ving a pair of opposed free

attached to said annular ring;

3 a resilientl
4 a tubular gr
5 ends, one of said free en
6 and
7 a device adaptéd to enable said ring to be
8 remotely compressed and expanded.

30. The apparatus\of claim 29 wherein said device
&r{fggudes a guide wire cath
said prosthesis, said guide\wire catheter adapted to
releasably engage said amn ring when folded, on a
diametric axis, into a C=sh@g each of the loops
extending outwardly from said 50 as to enable the
amount of deformation of said ops relative to one another
to be adjusted.
31. The apparatus of Qlaim 30 wherein each of said

2 connections is releasable from\a remote location.

szyk\ 32. A prostNesis for insertion within a body
2

passage comprising: g}/>
a first prosthesis section including a

4 resiliently deformable \annular spring element and a tubular
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graft, said tubular"gYaft having a pair of free ends, said

annular spring elementi connected to one of said free ends;

5

6

7 and
8 a second pirosthesis section arranged to engage
9 the interior of said filrst prosthesis section in common

0 axial alignment therewith, said second prosthesis section
11 including a resiliently\deformable annular spring element
12 adapted to engage an intlernal surface of said tubular graft

13 of said first prosthesis)\section so as to adjust the

égﬂhesis.

of claim 32 wherein said second

14 resulting length of the

33. The prosthesi
prosthesis section includeg a tubular graft attached to said
annular spring element, saiq tubular graft having a pair of
free ends, one of said free ¥ends connected to said spring

element and the other of said free ends connected to a

[« YR ¥ 2 B~ N VO T S B

device for retaining said fre¢ end in an open configuration.

34. The prosthesis of claim 33, wherein said device

includes a pair of rela ely rigid elements defining a pair

w

of independent passages to said free end of said second

1N

prosthesis section.

35. The pragsthesis of claim 34 including third and
fourth prosthesis sactions telescopically engaging said
relatively rigid eletents on said free end of said second

prosthesis section, id third and fourth prosthesis

sections including a i f annular resilient deformable
spring elements and al\tubular graft, said spring elements
attached to free ends lof said tubular graft, at least one of

said spring elements alapted to engage the interior of said

W O 3 6 W

second prosthesis section.
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36. The prosthesis of claim 3% wherein said second
prosthesis section includes a graft which has one end which
defines a single passage and an opposite end which defines a
pair of bifurcated passages which communicate with said
single passage.

37. A method for securing a prosthetic device in a
body passage comprising the steps of:
folding a resilient annular ring to assume a
first configuration having a cross-sectional area smaller

than the cross-sectlional area of said undeformed ring;

second configuration| having a larger cross-sectional area

than in said first configuration, but still having a cross-
sectional area smaller then that of said undeformed ring.

38. The methad ggisiaim 37 including the steps of
deforming said ring pxior to inserting said ring in said
body passage, positioniing said ring at a desired location in
a body passage and cauging said ring to expand and engage
that body passage.

39. The method|of claim 38 including the steps of
selectively compressing| and releasing the compression of
said ring in position within a body passage using a remote
actuator.
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40. The\ method of claim 37 including the steps of

inserting said p¥osthetic device into a desired location in
a body passage by inserting said prosthetic device into the
interior of a tubular catheter, positioning the catheter at
a desired locatioh within a body passage and ejecting said

prosthetic devicelfrom the interior of said catheter.

41. A method for repairing a diseased vessel

comprising the steps of:

folding an annular ring around its diametric
axis to assume a smaller cross-sectional configuration;

forming a pair loops extending away from said
axis; and

arranging said ring in said vessel with said
diametric axis proxjimate to an intersecting vessel such that
said loops extend ati least partially past the intersecting

vessel without occlud aid intersecting vessel.

42. The methHod of claim 41 including the step of
causing said annular|ring to be resiliently biased against
said diseased vessel |(when in place in the patient’s body.

43. A method\of securing a prosthetic device inside

a body passage comprisging the steps of:

deforming\an annular resilient spring by
folding said spring along its diametric axis;

positioning said spring inside a body passage
and causing said spring| to expand resiliently against said
body passage; and

causing said spring to continuously press

outwardly against said b¢dy passage.
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44. The method of claim 43 wherein said prosthetic
device includes a tubular graft connected to said spring,
said method further ingluding the steps of inserting a
second prosthetic devicg

telescopically within the interior
of said tubular graft ahd causing an annular resilient
spring member to extend outwardly to engage the interior
surface of said graft.

45. The method of
adjusting the length of s
a second prosthetic devic

claim 43 including the step of

46. The method of
telescopically inserting a p

prosthetic device by inserting

escopically into said first
prosthetic device.

aim 44 including the step of

ir of stents inside the second

prosthetic device to form a passage from the iliac arteries

to the abdominal aortic artery.

47. A prosthetilc device comprising:

a prosthetiq¢ heart 1lv
a flexible tj bulaq%edé& having a first end
connectable to said valve\tand a second end; and

a deformable¢,\resilient annular ring connected

to said second end and drrgnged to connect said graft to the

interior surface of a po} of the ascending aorta.

48. A prosthesis fo
comprising at least two ann

insertion into a body passage
ar resilient spring-elements
and a flexible tubular graft \attached to each of said

elements and a rigid member l§ngitudinally connecting said

elements, said member being legs flexible than said graft.
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49. - The prosthegis, of claim 48 wherein said member
is a wire connecting sa elements.

50. A method for inserting a prosthesis into a body
passage, comprising the steps of:

inserting a pair of tubular prostheses together
into a body passagé; and

telescopically adjusting the position of one of
said prostheses within the other of said prostheses.

51. The meth dﬁj;>claim 50 including the step of
collapsing an annular\resilient rsprimog- element on each of
said prostheses prior to inserting them together into said

passage to secure said\elements to said passage and to each
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